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What is Claimed Is: 

1 . A supercharged, power-producing gas tiubine system, said system comprising: 
^as turbine subsystem and an electrical generator, said gas turbine subsystem 
comprising ia compressor, a bumer, and a gas turbine, wherein a gas turbine subsystem 
input airstreamVis compressed by said compressor, heated by said burner, and expanded 
through said turbine to cause said turbine to rotate, whereby said turbine drives said 
generator to generate eJectrical power; 

a supercharging sW^system comprising at least one supercharging fan which 
increases the pressure of saiii gas turbine subsystem input airstream, whereby power 
output of said turbine and hena^ electrical output of said electrical generator may be 
increased; and 

a system controller; 

wherein said system controller }^j9nitorSTrtiea^oni2^ystem parameter and 
controls operation of at least one sj^tem cbmponmt^ch mat as ambient temperature 
decreases, turbine power output, whi&bjitl^^rwise would increase with decreasing 
ambient temperature, does nqt ex^ed maximui\supercharged summer-peaking power 
output. 



2. The supercharged, power-producing gas turbme system of claim 1, wherein 
said system controller monitors temperature of said turbinoi subsystem input airstream. 

3. The supercharged, power-producing gas turbine systmi of claim 2, wherein 
said system controller controls operation of said at least one supercharging fan as a 
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function of the temperature of said turbine subsystem input airstream. 



4. >The supercharged, power-producing gas turbine system of claim 1, wherein 
said system controller monitors pressure of said turbine subsystem input airstream. 

5. The supercharged, power-producing gas turbine system of claim 4, wherein 
said system controUencontrols operation of said at least one supercharging fan as a 
function of the pressure said turbine subsystem input airstream. 

6. The supercharged, j^wer-pfbducing gas turbme system of claim 1, wherein 
said system comprises two or more supercharging fens arranged in parallel, said 
supercharging fans pressurizing a i^|^num from/which said turbine subsystem input 
airstream is drawn, said pleiium fafa\^ifi^i^r^oypass damper to permit operation of said 
system without supercha/ging^an-pressun^ation of said turbine subsystem input 
airstream. 

7. The supercharged, power-producing gakturbine system of claim 1, wherein 
said system comprises two or more supercharging fans arranged in series. 



8. The supercharged, power-producing gas turbine\ystem of claim 1, wherein 
said supercharging subsystem comprises a first air cooler disposed between said at least 
one supercharging fan and said gas turbine subsystem so as to cool said gas turbine 
subsystem input airstream. 
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.9. The supercharged, power-producing gas turbine system of claim 8, wherein 

said firs^ir cooler comprises a direct evaporative cooler. 

10. me supercharged, power-producing gas turbine system of claim 8, wherein a 
secondary airstteam is drawn from said gas turbine subsystem input airstream and passed 
back through saia first air cooler to enhance cooling performance of said first air cooler. 

11. The supercharged, power-producing gas tiirbinesystem of claim 8, wherein 
said system controller c^^ols operation of^ai^first^^ of said at 
least one monitored systenMjarametei; 

12. The supercharged; powepiproducing,.^ turbine system of claim 1 1, wherein 
said first air cooler is an in^rect ev^orative cooler, said indirect evaporative cooler 
being disposed in a circuit including a pump and a cooling tower, 

13. The supercharged, power-producmg gas turbine system of claim 12, wherein 
said cooling tower is a forced-draft wet tower. 

14. The supercharged, power-producing gas tkrbine system of claim 11, further 
comprising a second air cooler disposed upstream of saici at least one supercharging fan, 
wherein said system controller also controls operation of sa^d second air cooler as a 
function of said at least one monitored system parameter. 
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[5. The supercharged, power-producing gas turbine system of claim 1, wherein 

said system controller monitors ambient air temperature. 

16. TheSsupercharged, power-producing gas turbine system of claim 15, wherein 
said system controller controls operation of said at least one supercharging fan as a 
function of the ambiem air temperature. 

17. The supercharged, power-producing gas turbine system of claim 1, wherein 
said system controller monitors^electrical outpjiTm said elecmcal generator and controls 
operation of said at least one system comjionent as a function thereof. 

18. The supercharged, po)f(^er-pro^cing gas tmiJine system of claim 1, wherein a 
recirculation flow system feeds ^ portio^^ofroSi^ressor outlet airstream back into said 
gas turbine subsystem input edrsiK^axj^^ and said q^stem controller controls operation of 
said recirculation flow system as a function of said^ least one monitored system 
parameter. 

19. The supercharged, power-producing gas turbine sVstem of claim 1, wherein 
said controller controls operation of said burner as a function of s;^d at least one 
monitored system parameter. 

20. The supercharged, power-producing gas turbine system of claim 1, wherein 
said system further comprises an airstream heater located upstream of said cc^pressor 
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and said system controller controls operation of said airstream heater as a function of said 

at lekst one monitored system parameter. 

21. jRhe supercharged, power-producing gas turbine system of claim 20, wherein 
said system comroller monitors the temperature of said gas turbine subsystem input 
airstream and contro^ operation of said airstream heater as a function thereof. 

22. The supercharged, power-producm^as turbine system of claim 20, wherein 
said airstream heater comprisessa first he^exchanger through which circulates a heat- 
exchanging fluid, said heat-exchanging fluid circulating tlwHigh a second heat exchanger 
in which said heat-exchanging fluid absorbsyjbxhausyaf^t fi-om said gas tiu-bine. 

23. The supercharged, poww^roduting gas turbine system of claim 22, wherein 
said system comprises a combined-cycle power plant and further includes an auxiliary 
steam cycle subsystem, said auxiliary steam cycle^ubsystem utilizing the exhaust heat 
fi-om said gas turbine to generate additional electrical power. 

24. The supercharged, power-producing gas turbine system of claim 1, wherein 
said supercharging subsystem comprises a variable drive whibh drives said at least one 
supercharging fan. \ 



25. The supercharged, power-producing gas turbine system orclaim 1, wherein 
said gas turbine subsystem and said generator are pre-existing and said subercharging 
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siibsystein and said system controller are provided by means of a retrofit. 
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16. A supercharging subsystem for use in a supercharged, power-producing gas 
turbine system, said supercharged, power-producing gas turbine system comprising a gas 
turbine subsystem and an electrical generator, said gas turbine subsystem comprising a 
compressor, a bun^r, and a gas turbine, wherein a gas turbine subsystem input airstream 
is compressed by saidscompressor, heated by said burner, and expanded through said 
turbine to cause said turBine to rotate, whereb^aidturbine drives said generator to 
generate electrical power, said superchar^ng subsystem comprising: 

at least one supercharging fan which increases the^ressure of said gas turbine 
subsystem input airstream, wherepy power output of^id turbine and hence electrical 
output of said electrical generatof ma^ bejqaP?e^sed; and 
a system controller; 

wherein said system controller monitors at least one system parameter and 
controls operation of at least one system component such that as ambient temperature 
decreases, turbine power output, which otherwise\would increase with decreasing 
ambient temperature, does not exceed maximum sup^charged summer-peaking power 
output. 



27. The supercharging subsystem of claim 26, wherdn said system controller 
monitors temperature of said turbine subsystem input airstream; 
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28. The supercharging subsystem of claim 27, wherein said system controller 
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controls operation of said at least one supercharging fan as a function of the temperature 

of said turbine subsystem input airstream. 



29\ The supercharging subsystem of claim 26, wherein said system controller 
monitors pre^ure of said turbine subsystem input airstream. 

30. The supercharging subsystem of claim 29, wherein said system controller 
controls operation orsaid at least one superchargingjan as a function of the pressure of 
said turbine subsystem\nput airstream^ 



31. The supercharginlj/fubsystem of claim 26; wherein said system comprises 
two or more supercharging falhsWatged in parallfel, said supercharging fans pressurizing 
a plenum from which said turbine subsystrai input airstream is drawn, said plenum 
having a bypass damper to permiyt op^tion of said system without supercharging fan- 
pressurization of said turbiii^subsystem mput airstream. 

32. The supercharging subsystem of claun 26, wherein said system comprises 
two or more supercharging fans arranged in series/ 



33. The supercharging subsystem of claim 26, wherein said supercharging 
subsystem comprises a first air cooler disposed between said at leeist one supercharging 
fan and said gas turbine subsystem so as to cool said gas turb^;le subsystem input 
airstream. 
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34. The supercharging subsystem of claim 33, wherein said first air cooler 

comprisesv^ direct evaporative cooler. 

35. The supercharging subsystem of claim 33, wherein a secondary airstream is 
drawn fi"om said gas^rbine subsystem input airstream and passed back through said first 
air cooler to enhance cobling performance of said first air cooler. 

36. The superchargingSsubsystem of claim33rwh^ein said system controller 
controls operation of said first aircooler as^ftinction of said a^ least one monitored 
system parameter. \ / / 

37. The supercharging subsystem o%^woa.Z6^;>^^x^\ri said first air cooler is an 
indirect evaporative cooler, said indirect evaporative cooler being disposed in a circuit 
including a pump and a cooling toweir \ 

38. The supercharging subsystem of claim 37, wnerein said cooling tower is a 
forced-draft wet tower. \ 

39. The supercharging subsystem of claim 36, fiirther comprising a second air 
cooler disposed upstream of said at least one supercharging fan, wherein said system 
controller also controls operation of said second air cooler as a fiinctiori of said at least 
one monitored system parameter. \ 
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40. The supercharging subsystem of claim 26, wherein said system controller 

monit^ ambient air temperature. 

41. The supercharging subsystem of claim 40, wherein said system controller 
controls operation of said at least one supercharging fan as a function of the ambient air 
temperature. 

42. The superchateing subsystem of daiin26, whet^n said system controller 
monitors electrical output orsaid electiicm generator and controls operation of said at 
least one system component as kfi^tion thereof. 

43. The superchargingrsubsysttra of claim 2j&fwherein a recirculation flow 
system feeds a portion of a compresso/ ouMet airstream back into said gas turbine 
subsystem input airstream ano^saiji^ystem controller controls operation of said 
recirculation flow system as a function of said at least one monitored system parameter. 

44. The supercharging subsystem of claim 26, wherein said controller controls 
operation of said burner as a function of said at least one nronitored system parameter. 



45. The supercharging subsystem of claim 26, wherein said subsystOTi further 
comprises an airstream heater located upstream of said compressor and said system 
controller controls operation of said airstream heater as a function of sai^ at least one 
monitored system parameter. 
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46. The supercharging subsystem of claim 45, wherein said system controller 

monitors the temperature of said gas turbine subsystem input airstream and controls 
operation cif said airstream heater as a function thereof 

47. The Supercharging subsystem of claim 45, wherein said airstream heater 
comprises a first heatexchanger through which circulates a heat-exchanging fluid, said 
heat-exchanging fluid citeulating through a s^edfiJ heaFSxchanger in which said heat- 
exchanging fluid absorbs exhaust heat^^m said gas turbine. 



48. The supercharging saiBsystem of claim 26/wherein said supercharging 
subsystem comprises a varial^e drive]^hich^i<^s said at least one supercharging fan. 

49. A method of operatiilg a superc^^ged, power-producing gas turbine system, 
said method comprising monitoring at least oneVsystem parameter and controlling 
operation of at least one system component such tnat as ambient temperature decreases, 
power output of said gas turbine system does not exceed maximum supercharged 
simimer-peaking power output of said system. 



50. A duct for conveying a high-pressure fluid, said duclcomprising an interior 
conduit disposed within an exterior conduit, said interior conduit having a polygonal 
cross-section and said exterior conduit having an arcuate cross-section^ said interior 
conduit and said exterior conduit defining a space therebetween and said>interior conduit 
having a flow passage in a wall thereof to provide fluid communication and^equalize 
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pressure between the interior of said interior conduit and said space. 

5\ The duct of claim 50, wherein said interior conduit has a rectangular cross- 
section. 

52. The diJtt of claim 5 1 , wherein said duct is a flow diffuser or flow accelerator 
duct and said interior\onduit has a tetrahedral or pyramidoidal cross-section. 



53. The duct of clauip 50, wherein said^pxtmor conduit has a circular cross- 
section. 

54. The duct of claim 53,/wnerein said duct is^ flow diffuser or flow accelerator 
duct and said exterior conduit has a corneal ops^^section. 

55. The duct of claim 50, wherein saidvflow passage is provided by means 
selected from the group consisting of an aperture^^ series of apertures, and a porous 
surface. 

56. The duct of claim 50, wherein said space is filled with fluid or a porous 
material. 



57. The duct of claim 50, wherein said interior conduit is supported within said 
exterior conduit by means of vertices of said interior conduit engaginte inner surfaces of 
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said exterior conduit. 
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58. A supercharged, power-producing gas turbine system, said system 
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compnsmgc 

a gas Wbine subsystem and an electrical generator, said gas turbine subsystem 
comprising a compressor, a bximer, and a gas turbine, wherein a gas turbine subsystem 
input airstream is compressed by said compressor, heated by said burner, and expanded 
through said turbine toS:ause said turbine to rotate, whereby said turbine drives said 
generator to generate elecn^al power; ^ ^ 

a supercharging subsystem comprising^t least one supercharging fan which 
increases the pressure of said gas Wbine/^bsystem input airstream, ^ereby power 
output of said turbine and hence elecmcal output of said electric^t^enerator may be 
increased; / \ /| ^^^^ 

a system controller, / / \ 

wherein said system controller monitorsyat least one system parameter and 
controls operation of at least one system component such that as ambient temperature 
decreases, turbine power output, which otherwise womd increase with decreasing 
ambient temperature, does not exceed maximimi supercharged summer-peaking power 
ou^ut; and \ 

a duct for conveying a high-pressure airstream througfi said system, said duct 
comprising an interior conduit disposed within an exterior condmt, said interior conduit 
having a polygonal cross-section and said exterior conduit having an arcuate cross- 
section, said interior conduit and said exterior conduit defining a spaoe therebetween and 
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sai^ interior conduit having a flow passage in a wall thereof to provide fluid 

comiApnication and equalize pressure between the interior of said interior conduit and 
said space 

59. A supercharged gas-turbine power plant, comprising: 
a gas tunsune power system including a compressor, a burner and a gas turbine, 

wherein an inlet airsstream fed to said power system is compressed by said compressor, 
heated by said burner, Vid expanded through said turbine to cause said turbine to rotate, 
whereby said turbine drives an electrical gen^FatortD>generate electrical power; and 
a plurality of supercluirging fans4ocated upstream of said power system for 
increasing the pressure of said iniet^r stream fed to saM^ower plant. 

60. The supercharger of claim wherein said plurality of supercharging fans 
are in a parallel flow configur^^n^ 

6 1 . The supercharger of claim 60, further ^mprising means for preventing flow 
away from said gas-turbine power system to prevent flpw away from said gas turbine 
when the supercharging fans are not ruiming. 

62. The supercharger of claim 61, wherein said plurality^f supercharging fans 
have different flow capacities. 

63. The supercharger of claim 62, further comprising a controlIerShat controls the 
operation of said supercharging fans so as to limit the gas-turbine capacity atSlow ambient 
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temperatures. 
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54. The supercharger of claim 63, further comprising means for varying capacity 
of at leaslone of the supercharging fans in response to a signal from said controller. 

65. The supercharger of claim 64, wherein said means for varying capacity 
comprises means^r varying the speed of said at least one of said supercharging fans. 

66. The superchateer of claim 59; further comprising an air cooler located in the 
air stream between said supetehargirig fans and said gas-turhine power system. 



67. The supercharger ot claip 5^, wfeefSn said plurality of supercharging fans 
are in a series flow configuration. 

68. The supercharger of claim 67, v^^erein said supercharging fans are axial-flow 

fans. 

69. The supercharger of claim 68, further cWprising a controller that controls the 
operation of said fans so as to limit gas-turbine capacity at low ambient temperatures. 

70. The supercharger of claim 67, wherein said supercharging fans have 
approximately equal flow capacity. 
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71 . The supercharger of claim 69, further comprising means for varying capacity 



of at least one supercharging fan in response to a signal from said controller. 



72. The supercharger of claim 71, wherein said means for varying capacity 
comprises meankfor varying fan speed. 

73. The supercharger of claim 72, wherein said means for varying capacity 
comprises means for varying fan-blade pitch. 

74. The supercharger of\plaim 59, fixrtt^r comprising a bypass damper that allows 
air flow aroimd said supercharging'^^s wheii they are not operating 

75. The supercharger of claim 59, l&irther comprising a round duct that provides a 
flow path between said supercharging fans anoysaid gas-turbine power plant. 



76. In a supercharged gas turbine power planrhaving a gas turbine power system 
including a compressor, a bumer, and a gas turbine, whCTldn an inlet air stream fed to the 
system is compressed by the compressor, heated by the bunKsr, and expanded through the 
turbine to cause the turbine to rotate, whereby the turbine drives^ electrical generator to 
generate electrical power; and having a supercharging system for infereasing the pressure 
of the inlet air stream fed to the compressor to provide a pressurized im^t air stream to the 
compressor, the improvement comprising: 

a duct having a round cross sectional area that provides a flow path b^jveen said 
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supercharging system and said 
stream. 
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LS-mrbing^power system for said pressurized inlet air 



77. A supercharged, power-producing gas turbine system, said system 
comprising: / 

a gas tiu-bine subsystem and an electrical generator, said gas turbine subsystem 
comprising a compressor, a bumer, and a gas turbine, wherein a ^as turbine subsystem 
input airstream is compressed by said compressor, heated bv/said bumer, and expanded 
through said turbine to cause said turbine to rotate, whereby said turbine drives said 
generator to generate electrical power; / 

a supercharging subsystem comprising aUfeast one supercharging fan which 
increases the pressure of said gas turbine subsystem input airstream, whereby power 
output of said turbine and hence electric^/output of said electrical generator may be 
increased; and / 

at least one fogger located i4>stream of said gas turbine subsystem input airstream, 
for providing a source of mist to humidify and cool said input airstream before it is 
inputted to said compressor/ 

78. The supercharged, power-producing gas turbine system of claim 77, 
wherein said at least one fogger is located upstream of said fan. 




79. 



wherein saii 



/The supercharged, power-producing gas turbine system of claim 77, 
at least one fogger is located between said fan and said compressor. 
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80. The supercharged, power-producing gas turbine system of claim 7^, 

further comprising a second fogger, wherein said at least one fogger is locaf^ upstream 

of said fan, and said second fogger is located between said fan an^^^d compressor. 

8L The supercharged, power-produ^inrg gas turbine system of claim 77, 
further comprising: 

a system controller; wherein said system controller monitors at least one system 
parameter and controls opraa^ion of said at least one fogger such that as ambient 
temperature decreasesi^turbine power output, which otherwise would increase with 
decreasing amhr^t temperature, does not exceed maximimi supercharged summer- 
peaking power output. 
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